Exchange factors of the RasGRP family mediate Ras activation in the Golgi.
H-Ras and N-Ras become activated both at the plasma membrane and in endomembrane structures such as the Golgi apparatus. This compartmentalized activation is relevant from a signaling standpoint, because effector molecules can become activated differently depending on the region of the cell where Ras proteins are activated. An unsolved question in this new regulatory mechanism is the understanding of how Ras proteins become activated in endomembranes. To approach this problem, we have studied the subcellular distribution and activities of a number of Ras guanosine nucleotide exchange factors. Our results indicate that Ras activation at the plasma membrane and endoplasmic reticulum is an unspecific process that can be achieved by most Ras activators. In contrast, GTP loading of Ras at the Golgi is only induced by members of the Ras guanosine nucleotide releasing protein family. In agreement with these observations, Ras guanosine nucleotide releasing proteins are the only Ras activators showing localization in the Golgi. These results indicate that the compartmentalized activation of effector pathways by Ras proteins depends not only on the specific localization of the GTPases but also in the availability of GDP/GTP exchange factors capable of activating Ras proteins in specific subcellular compartments.